G6PD downregulation triggered growth inhibition and induced apoptosis by regulating STAT3 signaling pathway in esophageal squamous cell carcinoma.
There is growing evidence that glucose-6-phosphate dehydrogenase (G6PD) is tightly associated with development and progression of many human tumors. However, its precise molecular mechanisms in esophageal squamous cell carcinoma (ESCC) remain unknown. In the current study, we found that G6PD messenger RNA (mRNA) and protein levels in ESCC cell lines (Eca109, EC1, and EC9706 cells) were significantly higher than that in normal esophageal epithelial cell line Het-1A (P < 0.05) and specific small interfering RNA (siRNA) against G6PD significantly reduced the levels of G6PD mRNA and protein in EC1 cells with highest G6PD levels (P < 0.05). Further investigation revealed that G6PD depletion contributed to the growth suppression in EC1 cells in vitro and EC1 cells xenografted nude mice in vivo, which was associated with the reduces of tumor weight and Ki-67 proliferation index, triggered cell cycle arrest at G0/G1 phase coupled with obvious decreases of cyclin D1 and CDK4 protein levels, and induced cell apoptosis accompanied by the increases of caspase-3 activity and Bax protein expression as well as the decrease of Bcl-2 protein expression in EC1 cells. More importantly, G6PD depletion significantly reduced the level of p-STAT3 protein but did not alter total STAT3 protein level. Taken altogether, our data presented herein suggest that G6PD may function as an important regulator in development and progression of ESCC by manipulating STAT3 signaling pathway and thus may be an underlying molecular target for therapy of the patients with ESCC.